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CLAIMS 



.0 



1. A thin film piezoelectric device including a substrate 
havingf a plurality of vibration spaces Ld a piezoelectric laminated 
structure formed on the substrate, a plurality of thin film 
piezoelectric resonators being formed/facing the vibration spaces, 

wherein the piezoelectric i±ninated structure has at least a 
piezoelectric film and a metal electrode formed on at least a part of 
each of opposite surfaces of the piezoelectric film, 

the piezoelectric laminated structure comprises diaphragms 
positioned facing the vibration spices, and a support area other than 
the diaphragms, . I 

at least one set of two fedjacent thin film piezoelectric^ 
resonators are electrically connected to each other through the metal 
. electrode ^ ■ :| 

the thin film piezoelectric device comprising at least one 
set of two adjacent thin film p|ezoelectric resonators in which DO is 
a distance between the centers If the diaphragms of the two • 
electrically connected adjacent! thin film piezoelectric resonators and 
Dl is a length of a segment of L support area on a straight ■ line 
passing -^ht^^:;c^t€t$ of : the His 
connected "adjacent thin- f ilm pi 
D1/D0 is 0.1 to 0.5. : 



2. The thin film pie: 



Laphragms of twb electrically - 

■ resonators f- and a ratio. 



zoelectric device according to claim 1, 
wherein the ratio D1/D0 is in al range of 0.1 to 0.5 with respect to 
all the sets of two electricalll connected adjacent thin film ^ ^ 

piezoelectric resonators. ' 
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3. The thin filirt piezoelectric? device according to claim 1, 
wherein each of the vibration spaces /is formed by a via hole extending 
from the surface of the substrate on which the piezoelectric laminated 
structure is foimed to the opposite/ surface, and a side wall, surface 
of the via hole forms a slant angle in a range of 80 to 10 6° with 
respfect to the surface of the siobstrate on which the piezdeledtric 
laminated structure is formed. 



4. The thin filiti piezoelectric device kccordiiig to claim 1, 
wherein the piezoelectric laminated structure comprises a lower 
electrode constituting the metal electrode;- -the piezbelectfic filiti, 
amd ah: upper electrode constituting the metal electrode stacked in- 
order from the substrate side] irl at least one thin film piezoelectric 
resonator. : 



5. The thin film piezoelectric device according to claim 4, 
wherein the upper electrode if the at least one thin film 
piezoelectric resonator comprises two electrode portions. 



6; The thin f ilm piezoelectric "device according to clairn 1, 
wherein the piezoelectri c ; laminated s trtictur^ cdr|)ris : es a lower ^ 
electrode constituting the metal electrode, a first piezbelectrid film> 
an -inner Electrode cdhstitutihg the metal elefctirode; ' a^econd 1 - ■ : /V 
piezoelectric film, and an uiper electrode constituting the metal 
electrode stacked in order from the substrate side in at least one 
thin film piezoelectric resorktor. . 



V:.;4 
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7. The "thin film piezoelectric device according to v claim 1, 
wherein at least orie insulating " layer pf silicon ^ oxide; and/or silicon 
nitride , as a main component is attached to . the diaphragm. 

Si. The thin film piezoelectric device according to claim i> 
wherein ari insulating layer coirprisijjig at least one layer Of silicon 
oxides and/6r silicon nitride as a main cdnpoheht intervenes only 
between tfti support area of the piezoelectric iaiitiriated sta^cture /and 
tHe substrate. 

9. The thin film, piezoelectric device according to claim 1, 
wherein the piezoelectric film is ajn oriented crystal film represented 
by a general formula Al^x^x 1 * (where 0 < x < 1) and consists of a 

solid solution of aluminum nitride and gallium nitride showing a c- 
axis orientation, and a rocking curve half value /width (EWHM) of a 
diffraction peak of a (0002) surface of the film is 3.0 6 or less in at 
least one thin film piezoelectric resonator. 

10 • The thin film piezoelectric device according to claim 1, 
wherein the piezoelectric film is a| zinc oxide thin film showing a c- 
axis orientation, and . a rooking curve half value width (HWHM) of a 



diffraction peak of a (0002) surface of the film is 3.0 6 Or less in at & ^ 



least one thin film piezoelectric resonator, 

11. the thin film piezoelectric device according to claim 1, Uj & 

wherein the piezoelectric film is a lead titanate thin film or a lead ^ 

f 

zirconate titanate thin film in at least one thin film piezoelectric 
resonator. 
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12. The thin film piezoelectric device according to claim 1, 
wherein the planar shape of one of the diaphragms has two pairs of 
opposite sides, and at least one ;>air of opposite sides is. formed to 
be non-parallel in at least one t un film piezoelectric resonator . 

13. the thin film piezoelectric device according to claim 1, 
wherein at least a part of the pllnar shape of one of the diaphragms 
is formed by a non-square irregular polygonal shape in at least one 
thin film piezoelectric resonator. 



14. 



The thin film piezoelectric device according to claim 1, 

the diaphragms is formed by a non- 



wherein the planar shape of one of 
square irregular polygonal shape including a curved portion in at 
least a part of the shape in at least one thin film piezoelectric 
resonator. 



15. The thin film piezoelectric device according to claim 1, 
the thin film piezoelectric device 'being a thin film piezoelectric 
filter. 



16. The thin film piezoelectric device according to claim 
15, wherein the thin film piezoelectrUc .filter comprises a ladder type^J ^ 
. circuit comprising a plurality of thiA film piezoelectric resonators Q ^ 



connected in series and at least 6ne .oV the thin film piezoelectric «r T 

the plurality of resonators 

Or ^ 



resonators branched from/connected to the plurality of resonators R- J — 



connected in series. 
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Jll ♦ .The thin film piezoelectric^ device according to claim 1, 
the . thin film piezoelectric device 'being a duplexer cctftprisihg a 
plurality of thin film piezoelectric filters. 



18. The thin film piezoelectric device according to claim 
17, wherein the thin film piezoelectric filter ccarprises a ladder type 
circuit comprising a plurality of thin film piezoelectric resonators 
corihected in series arid at least ohd of the thin film piezoelectric 
resonators branched f rom/cohhected to the plurality of resonators 
corihected in series. 



19. A method of manufacturing the thin film piezoelectric 
device according to claim 1, comprising the steps of: forming the 
piezoelectric laminated structure on the substrate conprising a 
semiconductor or an insulator; andj- thereafter forming the vibration 
spaces in the substrate from a sidk opposite to the side on which the 
piezoelectric laminated structure 'is fabricated by a deep graving type 
reactive ion etching process. 



20. A thin film piezoelectric resonator formed usina a 
substrate having a viJbration spacevi and a piezdel^ctric laminated 
structure -fdrrh^d oh the ; ^ub^ttatey ^#reih tt^ 

structure c^rtprises at least a piezcjelectric film arid a. metal j£s 
electrode formed on at least a part Vpf each of the opposite surfaces 
of the piezoelectric film, the vibration space is formed by a via hole 
extending frcm the surface of the substrate on which the piezoelectric 
laminated structure is formed to an opposite surface, and a side wail 
surface of the via hole forms an angle\in a range of 80 to 100° with 
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respect to the surface of the substratf on which the piezoelectric 
laminated structure is formed. 




